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ISOTOPES

"The charged atoms of different atomic weights are succes-
sively brought on to the detecting electrode by keeping the
magnetic field constant and varying the potential which accele-
rates the rays, the potential required being inversely propor-
tional to the mass of the particles. Thus, if one atomic weight
is known the others may be found. Due to the finite width
of the slits, each element gives a curve, on the atomic weight
scale, which is theoretically a linear increase to a maximum
and then a linear decrease. The width half way to the maxi-
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mum is given by m.  _ where m is the atomic weight, S the
cL
slit width and d the diameter of the circle in which the rays
travel. Under good vacuum conditions this theoretical
sharpness is practically obtained. For 1 mm. slits this width
of the curves should thus be one-half a unit on the atomic
weight scale. The former measurement with the apparatus
and the magnetic field determinations sufficed to locate elements
between 20 and 30 within one unit, and identified the strong
nitrogen rays (possible carbon monoxide) of molecular weight
28 which are given off when the metal is first heated.
" One series of experiments was as follows. After heating
the magnesium slightly and pumping, till a MacLeod gauge
gave no pressure indication, the nitrogen molecule was the
only particle present. The heating current was then increased
by steps to vaporise the magnesium. With 0*7 ampere, 28
alone was present, with 0%75 ampere an arc apparently struck
as the cathode-anode current jumped suddenly to five times
its value. The electron current was decreased to its former
value by cooling the cathode and the rays were measured.
It was found that three strong new lines had appeared. The
new lines which are undoubtedly due to magnesium were com-
pared with the nitrogen rays which were still faintly present
and found to have atomic weights, 24, 25 and 26. The obser-
vations are illustrated in Fig. 13, which gives the current or
number of particles for different atotnic weights. The nitrogen
line had its maximum at 817 volts, and the atomic weight
abscissae are 28 x 817 divided by the volts applied. The
ordinates of the 28 line are multiplied by 10 in plotting to
make them comparable with the other three lines. The